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Abstract

Budd-Chiari syndrome (BCS) is a rare and potentially life-threatening disorder characterized by obstruction of the hepatic
outflow tract at any level between the junction of the inferior vena cava with the right atrium and the small hepatic veins. In
the West, BCS is a rare hepatic manifestation of one or more underlying prothrombotic risk factors. The most common
underlying prothrombotic risk factor is a myeloproliferative disorder, although it is now recognized that almost half of
patients have multiple underlying prothrombotic risk factors. Clinical manifestations can be diverse, making BCS a possible
differential diagnosis of many acute and chronic liver diseases. The index of suspicion should be very low if there is a known
underlying prothrombotic risk factor and new onset of liver disease. Doppler ultrasound is sufficient for confirming the
diagnosis, although tomographic imaging (computed tomography (CT) or magnetic resonance imaging (MRI)) is often
necessary for further treatment and discussion with a multidisciplinary team. Anticoagulation is the cornerstone of the
treatment. Despite the use of anticoagulation, the majority of patients need additional (more invasive) treatment strategies.
Algorithms consisting of local angioplasty, TIPS and liver transplantation have been proposed, with treatment choice
dictated by a lack of response to a less-invasive treatment regimen. The application of these treatment strategies allows
for a five-year survival rate of 90%. In the long term the disease course of BCS can sometimes be complicated by recurrence,
progression of the underlying myeloproliferative disorder, or development of post-transplant lymphoma in transplant
patients.
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In Asia, however, the predominant site of hepatic

Introduction venous outflow obstruction is the IVC.*® BCS should

Budd Chiari syndrome (BCS) is the eponym used for
referring to a heterogeneous group of clinical condi-
tions presenting with hepatic venous outflow obstruc-
tion. This venous obstruction can be located at any
level from the small hepatic veins to the junction of
the inferior vena cava (IVC)with the right atrium.'
This definition excludes sinusoidal obstruction syn-
drome and hepatic outflow obstruction secondary to
right-sided cardiac disease. BCS is a rare and poten-
tially life-threatening condition. The prevalence of
BCS is greatly influenced by geographical differences.
While BCS is a more common cause of liver disease in
certain Asian countries such as Nepal, it is regarded as
a rare disease in Western countries.” In the West the
estimated incidence of BCS is one in 2.5 million per
person-year.” Geographical variation in anatomical
site predilection are also seen between the West and
Asia. In the West, thrombosis of the hepatic veins is
mostly seen, with less common involvement of the IVC.

be regarded as a hepatic expression of underlying pro-
thrombotic conditions. Geographical differences in
these underlying risk factors could explain the variation
in anatomical site predilection, with poverty being more
common in Asia and oral contraceptive use and mye-
loproliferative neoplasias being more common in the
West.” Irrespective of the cause of hepatic venous out-
flow obstruction, increased hepatic sinusoidal pressure
and portal hypertension quickly ensues, resulting in
venous congestion and ischemic damage to the sur-
rounding sinusoidal hepatocytes.® If hepatic sinusoidal
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pressure is not relieved by therapeutic interventions or
the development of a venous collateral system, then
nodular regeneration, fibrosis and ultimately cirrhosis

occur.9

Clinical manifestation

The clinical manifestation of BCS is heterogeneous,
with presentations ranging from acute liver failure to
completely asymptomatic patients.' The classic triad of
abdominal pain, ascites and hepatomegaly is commonly
present in patients, with abdominal pain presenting in
61%, ascites in 83% and hepatomegaly in 67% of
patients.® Other clinical features include fever, pedal
edema and truncal hepatic veins. Less common clinical
manifestations include esophageal bleeding (5%) and
hepatic encephalopathy (9%).* Up to 20% of patients
are completely asymptomatic.'” The presentation of
BCS depends on the extent and rapidity of hepatic
venous outflow obstruction and the presence of decom-
pressing venous collaterals. This concept resulted in
classifications of BCS as being fulminant, acute, sub-
acute or chronic.® However, pathological evaluation of
affected liver tissue illustrates a dissociation between
the acuteness of the clinical presentation and the acute-
ness of the histological damage. Up to 50% of patients
clinically classified as acute have histological arguments
of chronicity (e.g. fibrosis or cirrhosis)."" The prognos-
tic value of this clinical classification (fulminant, acute,
subacute and chronic) in predicting mortality has not
been prospectively validated.'> This classification
merits little use in clinical practice. To overcome this
limitation, several prognostic indices have been
designed to predict mortality and response to thera-
peutic interventions.'"'*"'*> These score systems incorp-
orate clinical and laboratory features to stratify
patients, although their use for the management of
the individual patient is debatable.'®

Etiology

BCS is further classified as being primary or secondary,
depending on the exact nature of the hepatic venous
outflow obstruction. When flow is obstructed by com-
pression or invasion of a lesion outside the hepatic
venous outflow track, it is regarded as being secondary
BCS; examples include malignant and cystic extrinsic
obstruction.! If flow is obstructed due to an endolum-
inal aberration, then it is classified as being primary
BCS. By far the most common cause of primary BCS
is thrombosis, although geographical differences exist
with idiopathic membranous obstructions (webs)
being prevalent in Asia.'”'® In the West, primary
BCS can be regarded as being a rare hepatic presenta-
tion of an underlying prothrombotic condition.”

The underlying prothrombotic condition is mostly
undiagnosed when the hepatic venous outflow obstruc-
tion presents. Multicenter data illustrate that between
25% and 46% of patients have multiple coexisting pro-
thrombotic conditions.*'*?° In contrast to vena porta
thrombosis, no intima damage fostering thrombosis is
seen in primary BCS in the West. Primary BCS is there-
fore regarded as a result of a unique constellation of
prothrombotic conditions. Table 1 summarizes the
prevalence of thrombotic risk factors from a recently
published European cohort.® It is worth mentioning
that in China the etiology of BCS is different. Data
show that prothrombotic disorders are not common
in China as a cause of BCS, but endoluminal aberran-
cies caused by unknown factors (but possibly related to
environmental conditions and infection) result in BCS
in China.?' This review is therefore not applicable to
the average Chinese BCS patient.

Myeloproliferative neoplasia (MPN). MPNs are a group of
clonal hematological diseases originating from a trans-
formation in a hematopoietic stem cell. Within this
group of diseases polycythemia vera, essential throm-
bocytosis and idiopathic myelofibrosis are collectively
referred to as Philadelphia-negative MPNs.?? An essen-
tial advance in the subject of MPNs was the detection
in 2005 of the Janus kinase 2 (JAK2) V617F muta-
tion.>*?* This mutation is detected in 90% of patients

Table 1. Distribution prothrombotic risk factors according to
ENVIE Cohort.

Risk factor EN-Vie cohort n/n (%)3

56/143 (39%)
32/154 (21%)
18/147 (12%)
5/144 (3%)
5/117 (4%)
3/108 (3%)
3/112 (3%)

Myeloproliferative disorder
Inherited thrombophilia

- Factor V Leiden

- G20210A prothrombin

- Protein C deficiency

- Protein S deficiency

- Antithrombin deficiency
Acquired conditions

- Antiphospholipid antibodies 37/150 (25%)

- Hyperhomocysteinemia 28/129 (22%)

- PNH 15/77 (19%)
- Behget 4/163 (2.5%)
- Sarcoidosis 2/163 (1%)

31/93 (33%)
6/93 (6%)

- Oral contraceptives
- Pregnancy

Combinations
- Single risk factor

- Multiple risk factors

135/160 (84%)
74/160 (46%)

PNH: paroxysmal nocturnal hemoglobinuria.
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with polycythemia vera and in 50% of patients with
essential thrombocytosis and idiopathic myelofibrosis.
JAK?2 is a cytoplasmatic tyrosine kinase essential for
instigating the intracellular signaling cascade in
response to the different growth factor ligands. The
JAK2 V617F mutation results in a constitutive activa-
tion of the signal transduction cascade.>*** This muta-
tion is a somatic mutation that can be detected in the
peripheral granulocytes or other blood cells originating
from the myeloid cell line.> A recent retrospective ana-
lysis illustrates that detecting J4K2 V617F mutations is
the first diagnostic step for diagnosing an MPN under-
lying a BCS.? This study also indicates that an under-
lying MPN confers a more severe form of BCS that can
be mitigated by current therapies for BCS. Still a por-
tion of the MPNs do not carry the JAK2 V617F muta-
tion, but carry different mutations. Numerous new
mutations are becoming of interest in patients with an
MPN, especially in patients with essential thrombocy-
tosis and primary myelofibrosis. Newer mutations
including the J4K2 exon 12, mutation in the thrombo-
poietin receptor gene, Tet methylcytosine dioxygenase 2
and calreticulin are gaining interest. In the near future
the measurement of these somatic mutations will play
an important role in the diagnosis and phenotyping of
MPN.?2 In situations when there is no detectable
mutation, a bone marrow biopsy is necessary to
detect the clonal expansion. Using a diagnostic algo-
rithm with detection of the J4K2 V617F mutation
first avoids bone marrow biopsies in up to 40% of
patients.”> Another important finding is that a normal
peripheral blood cell count does not exclude an under-
lying MPN because hemodilution, hypersplenism and
iron deficiency can all contribute to normal peripheral
blood cell counts.”

Inherited thrombophilia. Inherited thrombophilias are
germ line mutations that confer a prothrombotic risk.
Most inherited thrombophilias result in increased
thrombosis due to an impaired neutralization of throm-
bin (antithrombin deficiency) or a failure to control
the generation of thrombin (Factor V Leiden, protein
C deficiency, protein S deficiency and the G20210A4
prothrombin (PT) gene mutation).”’ Factor V Leiden
occurs in up to 25% of patients with BCS. A recent
case-control study illustrates that factor V Leiden car-
ries a relative risk of 11.3 for developing BCS.?" Still
factor V Leiden is almost always accompanied by other
prothrombotic risk factors; especially pregnancy
appears to be an important multiplicative risk
factor.?® The G20210A4 PT gene mutation is a relatively
uncommon prothrombotic risk factor (<5%) with a
weak prothrombotic risk, necessitating that other pro-
thrombotic risk factors be considered as causing
BCS.*'?° The role of protein C, protein S and

antithrombin deficiency is difficult to assess because
these anticoagulation factors are produced in the liver
and synthesis can be diminished during liver injury.
Plasma levels are also diminished in the presence of
an acute thrombus.® Because a diagnosis of protein C,
protein S and antithrombin deficiency is based on
plasma level measurement of these factors, a diagnosis
is often difficult in the acute presentation of BCS (liver
injury or active thrombus) but also in the long run
when therapy with vitamin K antagonist is often
initiated. Measuring levels of these proteins well
below 10%-20% of normal or finding these protein
deficiencies in family members argue for an inherited
condition.®

Acquired conditions. Numerous acquired conditions have
been implicated in the development of BCS. Acquired
prothrombotic conditions such as Behget’s disease,
antiphospholipid syndrome, hyperhomocysteinemia
and paroxysmal nocturnal hemoglobinuria (PNH) can
contribute to the development of BCS. Behget’s disease
is a chronic relapsing systemic inflammatory disease
with a high incidence in countries along the silk road
(a territorial domain spreading from China to the
Mediterranean sea).’ When Behget’s disease causes
BCS it most often affects the IVC.*'** PNH is a rare
disease that results from a diminished expression of
CDS55 and CDS59, allowing the terminal complement
cascade molecule C5 to tip over from the fluid phase
of the complement cascade to the solid phase of
complement cascade. Here it creates membrane attack
complexes in the absence of the inhibitors CDS55
and CD59.* When PNH causes BCS a liver transplant
was generally thought to be contraindicated because of
the high chance of recurrence in the liver
allograft. However, these data predate the use of the
terminal complement inhibitor eculizumab, and reports
have been published of successful liver transplantation
of PNH with combined use of eculizumab.’*
Antiphospholipid syndrome is a prothrombotic dis-
order that can result in venous and arterial thrombosis.
Specific autoantibodies are a core feature of antipho-
spholipid syndrome.* In chronic liver disease anticar-
diolipin antibodies are often present, complicating
the exact determinant of the prevalence of antipho-
spholipid syndrome in BCS.” Lupus anticoagulant
is the antibody associated with the highest risk of
developing thrombosis. Documenting this antibody or
anti-B2-glycoprotein antibody in the face of a hepatic
venous outflow obstruction renders the diagnosis
of antiphospholipid syndrome.>> Using these stringent
criteria the estimated prevalence of antiphospholipid
syndrome in BCS is between 15% and 25%.%’
Hyperhomocysteinemia is a state in which excessive
homocysteine (catabolic product of methionine) is
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present in the blood. Supraphysiological levels of
homocysteine irritate blood vessels and are associated
with an increased risk of thrombosis.*® Homocysteine is
often elevated due to a vitamin deficiency (vitamin B12,
vitamin B6 and folate), chronic disease (chronic liver
disease, chronic kidney disease, hypothyroidism) or due
to a genetic variant in the methylenetetrahydrofolate
reductase (MTHFR). The MTHFR mutation has
been found to increase the risk of BCS;*’ the exact
prevalence of hyperhomocysteinemia is difficult to
assess in BCS because homocysteine is often increased
during chronic liver disease.*® Oral contraceptive use is
a frequent risk factor for BCS.? It carries a relatively
mild prothrombotic risk necessitating the consideration
of other risk factors. Oral contraceptive use shows a
predilection for pure hepatic vein involvement.” Other
systemic disease (e.g. sarcoidosis, inflammatory bowel
disease (IBD), connective tissue diseases) have been less
frequently implicated in the development of BCS.? A
recent case-control study indicates that a subgroup of
patients with an increased clot lysis time are associated
with an increased risk for BCS.* The measurement of
the activity of the fibrinolytic pathway is currently not a
standard in the workup for a patient with BCS.'

Diagnostic workup

An important step in the diagnosis of BCS is to con-
sider the diagnosis in patients presenting with signs or
symptoms of hepatic venous outflow obstruction such
as painful hepatomegaly, or acute or refractory ascites.
The diagnosis should also be considered in any patient
with a known prothrombotic condition presenting with
acute or chronic liver disease.* The diagnosis of BCS
is based on the demonstration of a hepatic venous
outflow tract obstruction. This obstruction can be
accurately documented by noninvasive imaging such
Doppler ultrasonography, computed tomography
(CT) or magnetic resonance imaging (MRI). Doppler
ultrasonography is regarded as the initial technique of
choice and offers a high sensitivity and specificity.*’
Sonography findings correlate well with pathologic
findings or results of invasive imaging.*! Table 2 high-
lights the diagnostic features of BCS on Doppler ultra-
sonography. CT scan and MRI are imaging modalities
that are also efficient in demonstrating a hepatic venous

outflow obstruction. MRI is not as effective as Doppler
ultrasonography in documenting intrahepatic collat-
erals,*’ but MRI and CT are able to better visualize
the hepatic parenchyma demonstrating areas of
reduced perfusion or necrosis.*> MRI and CT offer
high spatial resolution, clearly documenting the sur-
rounding anatomy, thereby providing the multidiscip-
linary team with appropriate images to use for
therapeutic planning, such as scheduling a transjugular
intrahepatic portosystemic shunt (TIPS).! There are no
data available regarding the diagnostic superiority
of MRI over CT; however, MRI seems more useful in
patients with renal impairment and younger patients
given the avoidance of radiation. A liver biopsy is not
necessary for diagnosis of BCS.' Because BCS erratic-
ally induces parenchyma damage, sampling error is of
great concern when performing a biopsy, making
biopsy a less effective method for demonstrating the
severity of BCS.** Standard laboratory analyses (chem-
istry panel, blood panel, liver and kidney function tests,
international normalized ratio (INR), albumin) offer
little help in diagnosing BCS. They do, however, offer
insight in predicting the severity of disease, the likeli-
hood of mortality and the possible response to therapy.
Albumin, PT or INR, bilirubin, alanine aminotransfer-
ase (ALT), and creatinine are laboratory inputs for
commonly used prognostic indices in BCS (Child-
Pugh, model for end-stage liver disease (MELD),
Rotterdam index, New Clichy and BCS-TIPS). As
mentioned earlier, another important feature of the
laboratory workup is the detection of underlying pro-
thrombotic factors. A thorough workup should be
undertaken directed at exploring multiple prothrombo-
tic risk factors. The composition of the ascitic fluid is
one with a high serum ascites albumin gradient
(SAAG > 1.1 g/dl) and high protein count (>2.5 g/dl),
which is similar to that of ascites in cardiac disease.**
Table 3 illustrates a complete workup for underlying
prothrombotic conditions in BCS.

Treatment

The natural history of BCS is not well known because
there are no cohorts reported of untreated patients.
With increasing therapeutic options becoming available
over the past decades, overall survival continues to

Table 2. Features specific for hepatic vein obstruction on Doppler ultrasonography.

- A large vein with absent, reversed or turbulent flow
- Large intrahepatic or subcapsular collaterals with continuous flow

- Spider web appearance located at the vicinity of the hepatic vein ostea with absence of hepatic vein flow in that area

- Absent or flat hepatic vein wave form without fluttering
- a hyperechoic cord replacing a normal vein
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Table 3. Prothrombotic workup newly diagnosed Budd-Chiari patient.

History

- Oral contraceptive use

- Personal history of thrombosis

- Family history of thrombosis

- Signs and symptoms of associated diseases
Laboratory analysis

- JAK2 V617F mutation, if negative a bone marrow biopsy is necessary
- Activated protein C resistance and if present a diagnostic test for Factor V Leiden.

- Levels of protein C, protein S and antithrombin®
- Molecular test for G20210A prothrombin gene mutation
- Flow cytometry for CD55 and CD99

- Lupus anticoagulant, anti-B2-glycoprotein and anticardiolipin® antibodies
- Homocysteine® and methylenetetrahydrofolate reductase genetic variant testing.
- (Testing based on indication, e.g. colonoscopy in Crohn’s disease, ACE testing in sarcoidosis.)

“Measurement of protein C, protein S and antithrombin levels are less useful when marked liver injury is present (documented as an increased inter-

national normalized ratio (INR)).

PAnticardiolipin antibodies often are presented in states of chronic liver disease and should be carefully interpreted.
‘Homocysteine levels are often increased with chronic liver disease. If increased levels of homocysteine are present, underlying vitamin deficiency detection

is useful.
JAK2: Janus kinase 2; ACE: angiotensin-converting enzyme.

increase, reaching five-year survival rates between 80%
and 90%.>** Therapeutic options for BCS include
medical management with anticoagulation therapy,
decompressing therapies such as recanalization strate-
gies (thrombolytic therapy, stenting and angioplasty)
surgical shunting and TIPS and, lastly, orthotopic
liver transplantation (OLT). Devoid of randomized,
controlled trials (RCTs) comparing one treatment to
another, it is impossible for any self-respecting phys-
ician to declare one treatment absolutely superior to
another.”® The rarity of the disease makes it difficult
to perform RCTs in patients with BCS. In an effort
to continue to improve care, most recommendations
regarding treatment are based on case reports, retro-
spective studies and expert opinions.’’ Recently a step-
wise approach to the treatment of BCS was reported,
providing an excellent long-term survival benefit."®
A clinical algorithm is proposed in Figure 1.

Medical management. Medical therapy is oriented toward
preventing further progression of the venous thrombosis,
managing the often pronounced ascites and treating the
underlying prothrombotic condition. Anticoagulation
should be administered to patients with BCS.! The evi-
dence of using anticoagulation for BCS has been extra-
polated from patients presenting with deep vein
thrombosis (DVT). In patients with an idiopathic DVT
or a DVT with an underlying prothrombotic risk factor
that cannot be cured, indefinite anticoagulation is rec-
ommended.> A similar strategy is recommended in BCS
because of the scarcity of direct evidence in BCS.! One
retrospective multivariate analysis in 171 patients of
whom 72% were receiving anticoagulation revealed a
nonsignificant trend toward improved survival (relative

risk (RR)=0.14; 95% confidence interval (CI), 0.02—
1.21) in the subgroup of patients with a good prognosis
but not in those with intermediate or poor prognoses.*’
Anticoagulation alone is sufficient in only 10% of
patients, especially those with mild disease.*® There are
no data to suggest a difference in efficacy of glycosami-
noglycans (unfractionated heparin or low-molecular
weight heparin (LMWH)) as compared to vitamin K
antagonists.” An alarmingly high rate of heparin-
induced thrombocytopenia (HIT) has been reported
with unfractionated heparin in BCS as compared to
other indications (12.3%, compared with 2.7%, respect-
ively).*->* Although HIT has been reported in LMWH
use, LMWH should be started promptly in a patient
with a new diagnosis of BCS because of its rapid
method of action.” Vitamin K antagonists should be
initiated when deemed clinically desirable (no need for
quick reversal of the anticoagulant effect) with an INR
goal between 2 and 3." After other therapeutic interven-
tions such as TIPS, surgical portosystemic shunt or liver
transplant, anticoagulation will be required. A single
retrospective analysis indicates that transplant patients
with an underlying MPN well controlled with hydro-
xyurea benefit from similar antithrombotic effect with
aspirin as compared to a vitamin K antagonist.>* In
DVT practice it is often common for female patients
to continue the use of oral contraceptives while receiving
anticoagulation. The discontinuation of oral contracep-
tives during anticoagulation results in heavy menstrual
bleeding. Although no direct data exist, similar practice
is probably possible in BCS patients. Advice for the
management of portal hypertension-related complica-
tions in BCS is similar to that for patients with
cirrhosis.>
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Figure 1. A proposed diagnostic and therapeutic work-up for the patient with Budd Chiari syndrome (BCS).
*Additional imaging after duplex diagnosis is required for future therapeutic planning and for discussion with the multidisciplinary team

(evaluation possibility of angioplasty, TIPS or liver transplantation.)

8If the patient presents with acute fulminant liver failure (or BCS-TIPS score >7) immediate referral for liver transplantation seems

feasible as first option.

°Suitability for transcaval TIPS depends on the experience of the center with transcaval TIPS.
SIf no hepatic veins are patent but thrombus is fresh, recanalization of the hepatic veins can first be tried if successful TIPS placement can

be performed by a transhepatic route.

CT: computed tomography; MRI: magnetic resonance imaging; TIPS: transjugular intrahepatic portosystemic shunt.

Decompressive therapies. Decompressive therapies con-
sist of Thrombolytic therapy and angioplasty,
Surgical portosystemic shunt and TIPS. OLT however
is not part of the decompressive therapies and is a treat-
ment section on its own. such as decompressive thera-
pies and medical management. Thus:

1. medical management

2. decompressive therapies with subsection
— Thrombolytic therapy and angioplasty
— Surgical portosystemic shunt

— TIPS
3. OLT

Thrombolytic therapy and angioplasty. Thrombolytic
therapy offers little benefit in clinical practice. The lim-
ited amount of available data on thrombolytic therapy
found the benefit to be inconclusive.’® The rationale of
angioplasty is to decompress the liver while restoring
hepatic blood flow. Luminal strategies to restore blood
flow include balloon angioplasty with or without
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subsequent stenting. Patients with focal or segmental
obstructions of the hepatic outflow tract are theoretic-
ally eligible for angioplasty. Short-length stenosis pre-
sents in 25%°’ of patients with pure hepatic vein block
and up to 60% of patients with an IVC block.”®
The experience with angioplasty is extensive for
patients presenting with an IVC block, with more
than 453 patients being reported.' The technical success
rate is high, in the 95% range with an almost instant
post-procedural improvement in signs, symptoms and
liver function.! Angioplasty of pure hepatic vein block
has been less reported.”® ® The overall success rate is
unclear. In general re-obstruction is more common in
patients undergoing balloon angioplasty as compared
to stenting. Severe complications occur seldom and
rescue liver transplantation was not necessary. Stent
migration toward the right atrium has been described,
and the choice of stenting versus balloon angioplasty
largely depends on local experience. Still, it should be
mentioned that patients presenting with a single short-
length stenosis of a hepatic vein, if left untreated, have a
better outcome than patients with multiple hepatic vein
involvement.”’ Still it is probably worthwhile to screen
patients for focal or segmental obstructions of the hep-
atic outflow tract."”

Surgical portosystemic shunt. The therapeutic prin-
ciple of a portosystemic shunt is to convert the portal
vein into an outflow tract, thereby decompressing the
hepatic sinusoids. Surgical portosystemic shunts have
now been almost completely abandoned as a thera-
peutic option, as illustrated by a follow-up of the EN-
Vie cohort showing that not a single patient received a
portosystemic shunt in the follow-up period.'> The
observation that perioperative mortality is 25%% and
late shunt patency is only 70%°% could account for this
finding. Surgical portosystemic shunting can also be
technically difficult when there is caudate lobe hyper-
trophy.®” Surgical portosystemic shunting failed to
show a benefit of survival in four multicenter retro-
spective multivariate analyses after adjusting for inde-
pendent prognostic factors.''***>%® This consistent
inability of surgical portosystemic shunting to show a
survival benefit resulted in this treatment option falling
out of favor.'?

TIPS. TIPS is a percutaneous image-guided proced-
ure that creates a portocaval shunt that passes through
the liver parenchyma.®® TIPS has gained wide accept-
ance (level IA evidence) as a valuable treatment option
for secondary prevention of a variceal bleed’®’" and
refractory ascites.”>’*> TIPS patency has also signifi-
cantly improved since the use of polytetrafluoroethyl-
ene (PTFE)-covered stents.”* Recently TIPS has been
reported as being a successful treatment option in

BCS.'"*"> A TIPS procedure is technically more challen-
ging in a patient with BCS as compared to cirrhosis. In
experienced centers the success rate of TIPS placement
is 80% in BCS as compared to greater than 90% for
cirrhosis.>’® Given the drawbacks of portosystemic
shunting, TIPS seems an attractive alternative to
decompress the liver, especially since only 18% of
patients are well controlled with medical treatment
alone.*® When adding recanalization therapies
(thrombolytic therapy, angioplasty or stenting) of
short-length stenosis to the medical treatment, a total
of 66.5% of patients were still not adequately mana-
ged.' These patients are theoretical candidates for
TIPS placement. A large European retrospective multi-
center study performed in highly experienced TIPS cen-
ters involving 124 patients showed improved survival
especially in high-risk patients (Rotterdam classifica-
tion III).'* The expected five-year OLT-free survival
in the high-risk patients was estimated at 42% but
increased to 71% after TIPS placement.'* This five-
year OLT-free survival correlates well with the survival
of similar BCS patients who underwent transplant-
ation.””””® A more recently published United Kingdom
(UK)-based retrospective study confirms the findings
that TIPS results in a good long-term outcome, and
TIPS patency is excellent when wusing PTFE-
covered stents.” These combined data illustrate that
TIPS should be considered first in the patient failing
medical management and recanalization therapies
before proceeding to OLT. It should be pointed out
that the centers performing TIPS in this study had high
levels of experience with placing TIPS in BCS patients,
resulting in a success rate of 93% of placement. The
European retrospective study identified a subgroup
with an extraordinarily bad baseline prognosis (defined
as BCS-TIPS > 7) probably benefiting more from early
OLT instead of a treatment trial with TIPS.”® The UK-
based retrospective study confirms that a high BCS-
TIPS score is associated with a significant increase in
mortality, but negates the use of other prognostic indi-
ces.”® These extremely high-risk patients often have hep-
atic encephalopathy, thus presenting with fulminant
hepatic failure from the onset.'> A recent follow-up of
the EN-Vie cohort illustrated that with this stepwise
management up to 70% of invasive-treated patients
received TIPS and only 22% received OLT."?

OLT. OLT is regarded as the salvage therapy when
other less-invasive therapies fail and a treatment of
choice for those presenting with fulminant hepatic fail-
ure from the beginning.">* About 10%-20% of
patients show progressive liver deterioration despite
medical management, revascularization strategies and
TIPS. In these patients an OLT is the only remaining
therapy. Several large retrospective analyses have
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evaluated the benefit of OLT in BCS on survival,””78:8!
reporting five-year survival rates varying between 71%
and 89.4%. Variation between survival rates can be
explained by the difference in baseline characteristics
of included patients. In a large European study invol-
ving 248 patients, more than 50% of patients were
Rotterdam class IT11.”* In this group the five-year sur-
vival was 71%, which is clearly superior to the 42%
five-year rated survival without invasive therapy.*>’®
The study by Ulrich et al. included patients with
milder disease as characterized by 69% of patients
having a Child-Pugh score A or B. In this study the
five-year survival rate was 89.4%, which does not
differ that much from the survival rate of an untreated
Child-Pugh class A.””%? This indicates that the survival
benefit of OLT is most pronounced in those BCS
patients with worse baseline characteristics. The sur-
vival rate and graft function after OLT in BCS patients
are similar’® or even superior’’ to those transplanted
for other indications. A previous TIPS placement is not
associated with a poor outcome after OLT.*!' Early ini-
tiation and persistent anticoagulation after OLT is sug-
gested as having a favorable impact on survival.*’®
This is illustrated by a European study that had similar
rates of bleeding and thrombosis (both 11%), but the
mortality associated with bleeding was 1% while the
mortality after thrombosis was 40.7%. As mentioned
earlier, aspirin associated with hydroxyurea resulted in
the same outcome as vitamin K antagonists after OLT
for BCS, when the underlying prothrombotic cause was
an MPN.* Still it should be underscored that a grow-
ing body of evidence indicates that BCS is the result of
numerous prothrombotic conditions, suggesting that
this practice could carry some risk, especially if a
screening for prothrombotic conditions was not fully
complete. There is no evidence that the use of immuno-
suppressives for OLT causes an accelerated malignant
transformation of an underlying MPN.?

Prognostic indices

The induction of comparability between studies by dif-
ferent centers is essential for making valid conclusions
in rare diseases. To induce comparability, baseline
characteristics are often translated into prognostic indi-
ces. These scores stratify patients into subgroups for
which therapeutics decisions and prognoses might
differ. This strategy is necessary because RCTs are
impossible to conduct in BCS because of its rarity.
Several scores are evaluated in BCS such as the
Child-Pugh, MELD, Clichy PI, Rotterdam score,
New Clichy PI and BCS-TIPS.'® Although these
scores are useful for comparing large cohorts,!>4
they lack the prognostic accuracy for managing the
individual patient.'® When these prognostic indices

were evaluated for OLT-free survival in an independent
cohort, they all showed an area under receiver-operat-
ing characteristic curves (AUROCsS) of less than 0.70.'°
Generally prognostic indices with AUROCSs between
0.80 and 0.90 are deemed prognostic for managing
the individual patient.*> So in clinical practice the
choice of therapy should probably be based on the
lack of response to a lesser invasive therapy.
Although there are no formal criteria for stepping up
therapy, some criteria have been described such as per-
sistence of symptoms such as ascites despite treatment,
presence of debilitating encephalopathy or progressive
deterioration of liver function tests.'

Follow-up

Current guidelines advocate the systematic follow-up of
patients diagnosed with BCS.' Yet few data are avail-
able on the optimal timing and methods of follow-up.
Patients should be monitored for disease progression,
although no uniform definition of disease progression
exists. In patients with cirrhosis secondary to BCS, the
patient should be followed up in a similar fashion as
cirrhosis due to other causes.” Because the majority of
the patients have an underlying MPN or other pro-
thrombotic condition, regular follow-up should be
scheduled with a hematologist. To date no data exist
to support an accelerated disease trajectory of the
underlying MPN toward acute myeloid leukemia in
BCS patients with an underlying MPN treated with
OLT. The few data available suggest that pregnancy
is possible in patients with BCS. Maternal outcome is
good; fetal outcome is most often dictated by the
underlying prothrombotic conditions.®® It is therefore
advisable that pregnant women with a history of BCS
receive care in a specialized center with expertise avail-
able. The occurrence of benign macro-regenerative liver
nodules is common in diseases that manifest with hep-
atic venous outflow obstruction (BCS, status post-
La Fontaine surgery, pericarditis constriva).> The
occurrence of hepatocellular carcinoma (HCC) in
BCS patients has also been well documented.
A French study indicates that up to 11.3% of BCS
patients develop an HCC during a period of 18 years’
follow-up.®® A recent systematic review indicates that
the hepatic venous pressure gradient is the most
important risk factor for the development of HCC.*’
The differentiation between benign macro-regenerative
nodules and HCC is difficult.’ A rising alpha-
fetoprotein carries a high specificity but lacks diagnos-
tic sensitivity.*®® More recent data indicate that MRI
allows for the detection of specific patterns of HCC in
BCS patients.”” To date no consensus exists about
the optimal screening interval and at what timing ima-
ging modalities should be used. Currently most
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centers apply a yearly follow-up with ultrasound
and measurement of alpha-fetoprotein. When hepatic
nodules occur, MRI or liver biopsy is most often
used to differentiate benign regenerative nodules
from HCC.

Future research

Recent multicenter work has resulted in an increased
understanding of BCS and improved outcomes.
Continued effort needs to be made in pooling
patients and deciding which patients are good candi-
dates for certain therapies. Few data are available
on the use of novel anticoagulants (rivaroxaban,
apixaban and dabigatran) in BCS. Efforts should
be made in addressing the definition of disease progres-
sion under certain therapies. Further research is
needed to determine the precise role of MRI for
differentiating benign liver nodules with HCC in BCS
patients.

Conclusion

BCS is a rare and potentially life-threatening condition
associated with hepatic venous outflow obstruction.
In the West, thrombosis is the main reason for hepatic
outflow obstruction. It is currently clear that most
patients have multiple underlying prothrombotic con-
ditions, underscoring the importance of a thorough
workup. Some prothrombotic factors foster a predilec-
tion for occurring in a certain area of the hepatic
venous outflow tract (e.g. pure hepatic involvement
versus IVC involvement.) In the West there is a pre-
dominance of prothrombotic conditions affecting
purely the hepatic veins. Doppler ultrasonography is
often sufficient for documenting hepatic venous outflow
tract obstruction. However, when choosing a treatment
strategy among a multidisciplinary team of hepatolo-
gists, interventional radiologists and transplant sur-
geons, other imaging such as CT and MRI is most
often necessary. All patients should be started on antic-
oagulation given the presence of underlying prothrom-
botic conditions. Still, anticoagulation is sufficient in
only 18% of patients in halting the progression of
liver disease, often necessitating more-invasive treat-
ment strategies. When imaging reveals a short focal
and segmental stenosis within the hepatic outflow
tract, recanalization with angioplasty and stenting
seems reasonable. However, most patients will have a
more diffuse affliction within the hepatic outflow
tract. For these patients TIPS is a suitable solution.
TIPS efficiently decompresses the liver parenchyma,
and has a clear impact on survival. Currently in
Europe up to 70% of invasively treated BCSs are effect-
ively treated with TIPS. If despite TIPS there is

progressive liver injury, then patients should be
treated with OLT. For the Budd-Chiari patient present-
ing with fulminant hepatic failure, first-line treatment
with OLT seems reasonable. It is clear that for these
reasons patients with BCS should be treated in a center
able to perform OLT.?
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